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1
MUFFLER FOR AN EXHAUST GAS SYSTEM

This application claims foreign priority of German Patent
Application No. DE 10 2005 041 692.6, filed Sep. 1, 2005 in
Germany, which application is incorporated herein by refer-
ence in its entirety.

FIELD OF THE INVENTION

The present invention relates generally to a muftler for an
exhaust system of an internal combustion engine, in particu-
lar in a motor vehicle.

BACKGROUND OF THE INVENTION

A muffler generally includes a housing having at least one
exhaust inlet and at least one exhaust outlet. Pipes may pro-
trude into the housing on the inlet end and on the outlet end,
and it is essentially possible to provide at least two pipes
leading in parallel into the housing and/or out of the housing
on the inlet end or the outlet end. In the case of mufflers,
generally the problem is that gas flows against a flow resis-
tance through the muffler, thus creating an increase in pres-
sure in the exhaust system upstream from the muffler. This
increase in pressure can have a considerable negative effect
on the performance and efficiency of the internal combustion
engine in certain operating states. It is therefore fundamen-
tally possible to open and close at least one of the parallel
pipes by means of a corresponding control device as needed.
The switchable pipe is closed at low rotational speeds and/or
at a low load of the internal combustion engine, whereas the
pipe is opened at a higher rotational speed and/or at a higher
load. The flow resistance of the muffler can be greatly reduced
by adding-on the switchable pipe as described here. However,
it has been found that this adding-on operation may be asso-
ciated with additional noise emission into the environment
because the silencing effect of the muffler is fundamentally
optimized with regard to operating states having a low
exhaust flow.

It is known (for example, German Patent DE 197 43 446
A1) that the exhaust system of an internal combustion engine
can be designed with two flows, i.e., with two separate
exhaust lines through which flow can pass in parallel, in at
least one section. Each of these exhaust lines then has its own
muffler. The two mufflers have different damping character-
istics, i.e., they are tailored for different frequencies or fre-
quency ranges. In addition, one of the exhaust lines may be
opened and closed by means of a control valve. In the case of
a low exhaust flow, the switchable exhaust line is blocked so
that only the one muffler has exhaust flowing through it.
When there is a high exhaust flow, the switchable exhaust line
is opened so that exhaust passes through both mufflers.

SUMMARY OF THE INVENTION

The present invention provides an embodiment of a muffler
which has an improved silencing effect, and which is inex-
pensive to manufacture.

The present invention is based on the general idea of acous-
tically coupling a switchable pipe of the muffler to a damping
system in such a way that, on the one hand, the damping
system is active when the pipe is opened and also when it is
closed, i.e., it manifests its respective silencing effect in both
cases, and on the other hand, it has a different damping
characteristic when the pipe is opened than when it is closed.
Due to this design, the switchable pipe forms a component of
an effective damping system even in the closed state, chang-
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ing its damping characteristics when the pipe is opened but
remaining active. It is especially advantageous that the flow
resistance of the muffler can be controlled with the help of a
control device on the one hand while on the other hand the
damping characteristics of the muffler can be varied. It is also
especially advantageous that the damping system that is con-
nected to the switchable pipe can be designed so that in both
switch states, the interfering frequencies and/or the most
interfering frequency ranges are suppressed.

In a preferred embodiment, the damping system may have
a volume that is acoustically coupled to the at least one
switchable pipe, i.e., is available in addition to the volume of
the switchable pipe. This additional volume may be used to
implement different types of silencers, e.g., a Helmholtz reso-
nator or a A/4 resonator or a reflecting chamber. This volume
can preferably be used to suppress relatively low frequencies
or frequency ranges.

It is self-evident that the features mentioned above and
those explained below may be used not only in the specific
combination given here but also alone or in any other combi-
nation without going beyond the scope of the present inven-
tion.

BRIEF DESCRIPTION OF THE FIGURES

Understanding of the present invention will be facilitated
by consideration of the following detailed description of the
preferred embodiments of the present invention taken in con-
junction with the accompanying drawings, in which like
numerals refer to like parts and in which:

FIG. 1 illustrates a simplified basic diagram of an embodi-
ment of a muffler in schematic form;

FIG. 2 illustrates a simplified basic diagram of another
embodiment of the muffler in schematic form;

FIG. 3 illustrates a simplified basic diagram of another
embodiment of the muffler in schematic form;

FIG. 4 illustrates a simplified basic diagram of another
embodiment of the muffler in schematic form;

FIG. 5 illustrates a simplified basic diagram of another
embodiment of the muffler in schematic form; and

FIG. 6 illustrates a simplified basic diagram of another
embodiment of the muffler in schematic form.

DETAILED DESCRIPTION OF THE INVENTION

Itis to be understood that the figures and descriptions of the
present invention have been simplified to illustrate elements
that are relevant for a clear understanding of the present
invention, while eliminating, for purposes of clarity, many
other elements found in typical mufflers. However, because
such elements are well known in the art, and because they do
not facilitate a better understanding of the present invention,
a discussion of such elements is not provided herein. The
disclosure herein is directed to all such variations and modi-
fications known to those skilled in the art.

In accordance with FIGS. 1 through 6, muffler 1 comprises
a housing 2 having at least one exhaust inlet and at least one
exhaust outlet. In the illustrated embodiment(s), housing 2
has one exhaust inlet 3 and two exhaust outlets 4, 5. Muffler
1 is provided for installation in an exhaust gas system (not
shown) of an internal combustion engine (also not shown),
the internal combustion engine preferably being arranged in a
motor vehicle. The housing 2 is equipped with at least two
pipes. The at least two pipes may be arranged on the inlet end
or the outlet end of the housing 2. In the exemplary embodi-
ments illustrated herein, two pipes 6, 7 are provided, also
being arranged on the outlet end as an example and, thus, each
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being allocated to one of the exhaust outlets 4, 5. However,
another embodiment in which the two pipes 6, 7 are arranged
at the inlet end is essentially also possible.

In the embodiments shown here, the two pipes 6, 7 lead
separately out of the housing 2. It is essentially possible for
the two pipes 6, 7 to be combined into a common pipe outside
of'the housing 2. In the case of pipes 6, 7 on the inlet end, they
may branch off from a common pipe on the outside of the
housing 2. It is likewise fundamentally possible for the two
pipes 6, 7 to be combined into a common pipe on the outlet
end or on the inlet end and/or to branch off from a common
pipe inside the housing 2.

One of these two pipes 6, 7, namely the lower pipe 7, is
permanently open. In contrast with that, the other pipe 6,
namely the upper pipe 6 here, is designed to be controllable or
switchable. To this end, a control device 8 is provided, with
the help of which the controllable pipe 6 can be opened and
closed, i.e., can be switched at least between an open state and
aclosed state. In the closed state of the switchable pipe 6, the
exhaust gases flow exclusively through the permanently open
pipe 7 during operation of the muffler 1. Accordingly, the
exhaust gases flow into the housing 2 through the exhaust
inlet 3 via an inlet pipe 9, for example, and flow out of the
housing 2 through the respective exhaust outlet 5 via the
permanently open pipe 7. The exhaust flow here is repre-
sented by arrows drawn with a solid line. In the open state of
the switchable pipe 6, the exhaust may additionally flow
through the respective exhaust outlet 4 via the switchable pipe
6 and out of the housing 2, which is represented by an arrow
drawn with an interrupted line.

The control device 8 may have a valve 10, for example,
which is situated in the switchable pipe 6 and cooperates with
adrive 11. The control device 8 may be situated outside of the
housing 2 as in the embodiments according to FIGS. 1 and 3
through 6. Likewise, the control device 8 may be arranged
inside the housing 2, as in the embodiment according to FIG.
2. The control device 8 may operate passively or actively. The
passive control device 8 controls the controllable pipe 6 pref-
erably as a function of the prevailing exhaust gas pressure.
The drive 11 may be formed by a restoring spring, for
example, which preloads the valve 10 into its closed position.
If there is a sufficient exhaust gas pressure, the valve 10 is
pressurized and thus the controllable pipe 6 is opened. In
contrast with that, an active control device 8 can control the
controllable pipe 6 as a function of the operating parameters
of the internal combustion engine, in particular as a function
of'the rotational speed and/or load of the internal combustion
engine. For example, the control device 8 closes the control-
lable pipe 6 at a low load and/or in a low rotational speed
range. At a higher load and/or in a larger rotational speed
range, the controllable pipe 6 is then opened.

According to this invention, the switchable pipe 6 is acous-
tically coupled to a silencer system 12. This silencer system
12 is designed so that it is active with both a closed switchable
pipe 6 as well as an opened switchable pipe 6 but its switching
characteristics depend on the switch state of the switchable
pipe 6. This means that when the switchable pipe 6 is opened,
the silencer system 12 has different damping characteristics
than when the switchable pipe 6 is closed. The different
damping characteristics are characterized by damping of dif-
ferent frequencies and/or frequency ranges. The silencer sys-
tem 12 thus dampens other frequencies and/or frequency
ranges when the switchable pipe 6 is closed in comparison
with the condition when the switchable pipe 6 is opened. A
design of the silencer system 12 in which the silencer system
12 dampens interfering frequencies and/or interfering fre-
quency ranges which occur in switching the switchable pipe
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6, i.c., due to the altered flow through the muffler 1 in a
targeted manner is especially advantageous. With appropriate
coordination, it is possible to smooth out the transition in
noise emission when switching the switchable pipe 6, so a
sudden change in noise is prevented or at least greatly attenu-
ated.

The housing 2 contains a first chamber 13 through which
the two pipes 6, 7 pass. In addition, a second chamber 14 is
provided in the housing 2, the two pipes 6, 7 having their open
ends 15, 16 in this second chamber. Furthermore, the second
chamber 14 communicates with the exhaust inlet 3.

In the embodiment according to FIG. 2, only these two
chambers 13, 14 are provided; they are separated from one
another by a partition 17, especially an airtight partition. In
contrast with that, in the embodiments in FIGS. 1 and 3
through 6, a third chamber 18 is also provided, this chamber
being arranged between the two other chambers 13, 14 so that
the two pipes 6, 7 also pass through it. The third chamber 18
is separated from the first chamber 13 by a partition 19, in
particular an airtight partition. In addition, the third chamber
18 is separated from the second chamber 14 by a partition 20,
in particular an airtight partition. The permanently open pipe
7 is acoustically coupled to the third chamber 18. Acoustic
coupling is implemented here by means of a perforation 21 in
the wall of the permanently open pipe 7 within the third
chamber 18, for example. The third chamber 18 here serves as
a reflecting chamber and may optionally be filled with a
suitable silencer material. In another embodiment, instead of
aperforation 21, an opening may also be provided in the wall
or an interruption may be provided in the permanently open
pipe 7 to form the resonator silencer. In addition, the third
chamber 18 may also serve as a resonant volume for a Helm-
holtz resonator; the permanently open pipe 7 is then equipped
with a corresponding branching pipe.

According to FIGS. 1 through 6, the silencer system 12 has
a volume 22 and/or 23, which is acoustically coupled to the
switchable pipe 6. This volume 22, 23 is added to the volume
of the switchable pipe 6 and used to achieve the desired
silencing effect.

In the embodiment illustrated in FIG. 1, the volume of the
silencer system 12 includes a pipe volume 22 of a branching
pipe 24 and a chamber volume 23 of'the first chamber 13. The
branching pipe 24 branches away from the switchable pipe 6
in such a way that it opens inside the first chamber 13. The
branching pipe 24 communicates with the switchable pipe 6
on the one hand and with the first chamber 13 on the other
hand. In this embodiment, when the switchable pipe 6 is
closed, the silencer system 12 comprises a Helmholtz reso-
nator whose resonance chamber is formed by the first cham-
ber 13 and whose resonator throat is formed by the branching
pipe 24 and the section of the switchable pipe 6 extending
from the open end 15 to a branching point 25. The silencing
effect of a Helmholtz resonator results from the volume of the
resonance chamber on the one hand and from the volume of
the resonator throat on the other hand. The volume of the
resonator throat is determined in turn by the length of the
throat and the cross section of the throat. The throat length,
which is effective when the switchable pipe 6 is closed, is
represented in simplified terms here by double arrows,
namely by an arrow L1 representing the length of the section
of'the controllable pipe 6 from the open end 15 to the branch-
ing point 25 as well as an arrow L2 representing the length of
the branching pipe 24. The active throat length when the
switchable pipe 6 is closed is thus the sum of the two indi-
vidual throat lengths [L.1+[.2.

In addition, when the switchable pipe 6 is closed, a A/4
resonator is formed in the pipe, its resonator length extending
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from the open end 15 ofthe switchable pipe 6 to the closure of
the switchable pipe 6, i.e., as far as the valve 10. This reso-
nator length thus corresponds to the sum of the two individual
throat lengths [.1+.3, where 1.3 is the distance between the
branching point 25 and the closure, i.e., the valve 10. The
silencer system 12 thus additionally includes said A/4 reso-
nator when the switchable pipe 6 is closed.

When the switchable pipe 6 is open, however, only the
length 1.2 of the branching pipe 24 is active, so the resonant
response of the Helmholtz resonator changes significantly,
namely in the direction of higher frequencies. In addition,
when the switchable pipe 6 is open, the aforementioned /4
resonator is inactive.

The embodiment shown in FIG. 2 differs from the embodi-
ment shown in FIG. 1 initially in that the branching pipe 24 is
sealed by a plate 26 on its remote end from the switchable
pipe 6. However, the silencer system 12 can no longer form a
Helmholtz resonator as a result of this measure; instead, a A/4
resonator is formed in this embodiment. With the switchable
pipe 6 closed, the effective length of the A/4 resonator is
defined by the pipe length from the open end 15 of the swit-
chable pipe 6 to the bottom 26, i.e., by the total of the lengths
L1+L.2. In contrast with that, the effective length of the A/4
resonator is reduced to the length 1.2 of the branching pipe 24
when the switchable pipe 6 is opened. Here again, the silenc-
ing effect is shifted in the direction of higher frequencies.
Furthermore, with the switchable pipe 6 closed, the additional
A4 resonator comes into play here, its resonator length being
determined by the distance of the open end 15 from the valve
10, i.e., by the sum of the lengths [.1+1.3. When the switch-
able pipe 6 is opened, this additional A/4 resonator is elimi-
nated. Thus the silencer system 12 in this embodiment essen-
tially encompasses two A/4 resonators, one of which is active
only when the switchable pipe 6 is closed, while the other is
active even when the switchable pipe 6 is opened but then has
a shorter resonator length.

In this embodiment, it is also optionally possible for the
branch pipe 24 and/or the bottom 26 to be provided with a
leak, so there is essentially a communicating connection
between the switchable pipe 6 and the first chamber 13. As a
result of this leak, the bandwidth of the silencing effect of the
/4 resonator can be increased.

In the embodiment illustrated in FIG. 2, the volume of the
silencer system 12 is thus formed exclusively by the pipe
volume 22 of the branching pipe 24. The chamber volume 23
may be omitted for the silencer system 12 of the switchable
pipe 6 and can be utilized as an example of the resonator
silencer assigned to the permanently open pipe 7. Accord-
ingly, in this embodiment, the permanently open pipe 7 com-
municates through its perforation 21 with the first chamber
13. The first chamber 13 in this embodiment may optionally
be filled with suitable silencer material. In another embodi-
ment, instead of the perforation 21 an opening may also be
provided in the wall or an interruption in the permanently
open pipe 7 to design the resonator silencer. In addition the
first chamber 13 may then also serve as a resonant volume for
a Helmholtz resonator; then the permanently open pipe 7 is
equipped with a corresponding branching pipe.

In the embodiment illustrated in FIG. 3, the branching pipe
24 is provided with a perforated orifice 27 on its remote end
from the switchable pipe 6. This results in a A/4 resonator for
the silencer system 12 having a relatively broadband silenc-
ing effect. At the same time, the chamber volume 23 may
fundamentally serve as a resonant volume for a Helmholtz
resonator. When the switchable pipe 6 is closed, the effective
length of the A/4 resonator is given by the sum of the indi-
vidual lengths I.1+1.2 and for the Helmholtz resonator by the
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sum of the individual lengths L1+1.2. In addition, the other
A4 resonator, whose resonator length is formed by the sum of
individual lengths L1413, is also active here when the swit-
chable pipe 6 is closed. When the switchable pipe 6 is opened,
the active lengths are reduced, namely for the A/4 resonator to
the individual length .2 and for the Helmholtz resonator
likewise to the individual length 1.2. At the same time, the
other A/4 resonator is deactivated when the switchable pipe 6
is opened. In this embodiment the volume of the silencer
system 12 is formed by the pipe volume 22 as well as by the
chamber volume 23.

It is clear that two or more such branching pipes 24 may
also be provided with or without a bottom 26 and/or a perfo-
rated plate 27, these pipes differing from one another in
particular through different pipe cross sections and/or pipe
lengths and communicating in particular with the same or
different chambers.

Inthe embodiments in FIGS. 4 through 6, the volume of the
silencer system 12 includes only the chamber volume 23 of
the first chamber 13. Neither a branching pipe 24 nor a pipe
volume 22 is provided in these embodiments. Nevertheless,
the switchable pipe 6 communicates with the first chamber
13.To do so, the switchable pipe 6 in the embodiment accord-
ing to FIG. 4 has an opening 28 and in the embodiment
according to FIG. 5 has a perforation 29 and in the embodi-
ment according to FIG. 6 has an interruption 30. This yields a
Helmbholtz resonator for the closed state of the switchable
pipe 6 such that the throat length of the resonator is formed by
the individual length [.1, i.e., by the section of the switchable
pipe 6 extending from the open end 15 to the “branching
point” 25. The branching point 25 here corresponds to the
point at which there is communication between the first
chamber 13 and the switchable pipe 6 and can also be referred
to as the connecting point 25.

In addition, in the closed state of the switchable pipe 6,
essentially the A/4 resonators whose effective length is deter-
mined by the sum of individual lengths [L.1+[.3 can also be
active here.

In the open state of the switchable pipe 6, the throat length
of the Helmholtz resonator is reduced to approximately a
value of zero. Subsequently then there is a reflecting chamber
which has different damping characteristics than the Helm-
holtz resonator.

It is noteworthy that in all embodiments the branching
point 25 and/or the connecting point 25 between the switch-
able pipe 6 and the first chamber 13 and/or the branching pipe
24 is situated a distance away from the open end 15 of the
switchable pipe 6. Furthermore, said connecting point 25 is
arranged between the open end 15 and the final controlling
element, i.e., the valve 10 of the control device 8 in this case.
This ensures that the sound to be dampened will in any case
reach the additional volume 22, 23 of the silencer system 12.

The Helmholtz resonators described here and the A/4 reso-
nators described as well as combinations of a Helmholtz
resonator and a A/4 resonator have in common the fact that
during operation, exhaust gases of the exhaust flow pass
through them. These resonators are thus bypass resonators. In
contrast with that there are the resonators that work with a
reflecting chamber, arranged in the series connection, i.e., sO
that the exhaust gases of the exhaust gas flow can pass through
it during operation.

In the embodiments according to FIGS. 1 through 3, the
silencer system 12 is designed so that it has at least one such
bypass reactor when the switchable pipe 6 is closed as well as
when it is opened. The embodiment according to FIG. 1 has a
Helmholtz resonator, the embodiment according to FIG. 2 has
a M4 resonator and the embodiment according to FIG. 3 has
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a combination of a Helmholtz resonator and a A/4 resonator.
Due to the opening and/or closing of the switchable pipe 6,
the respective bypass resonator remains active but its damp-
ing characteristic changes.

In contrast with that, the silencer system 12 in the embodi-
ments according to FIGS. 4 through 6 essentially also has at
least one bypass resonator, but it is active only when the
switchable pipe 6 is closed. When the switchable pipe 6 is
opened, the resonance chamber of the respective Helmholtz
resonator is converted to a reflecting chamber. The resonator
silencer, which works with it has gases flowing throughit, i.e.,
it is arranged in the main path. To this extent, in these embodi-
ments the damping principle is altered by the switching
operation of the switchable pipe 6, whereas in the embodi-
ments according to FIGS. 1 through 3 the damping principle
remains the same in both switch states of the switchable pipe
6.

It is clear that the configurations and arrangements of the
chambers 13, 14, 18 and the pipes 6, 7, 9 shown here are
essentially given only as examples, so that other configura-
tions and arrangements are also possible. For example, the
two pipes 6 and 7 need not have their free ends 15, 16 in the
same chamber; the inlet pipe 9 need not open into the same
chamber as the other pipes 6, 7. For example, the intake pipe
9 may open into the middle chamber 18 in which case the
respective partition 20 is designed to be gas-permeable. It is
also possible for the permanently open pipe 7 to have its open
end 16 in the middle chamber 18, for example, whereby the
permanently open pipe 7 may pass through the second cham-
ber 14 to achieve an especially great pipe length.

It will be apparent to those skilled in the art that modifica-
tions and variations may be made in the apparatus and process
of the present invention without departing from the spirit or
scope of the invention. It is intended that the present invention
cover the modification and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. A muffler for an exhaust gas system of an internal com-
bustion engine comprising:

ahousing having at least one exhaust inlet and at least one

exhaust outlet;
a control device;
a silencer system;
afirst and a second pipe on said exhaust inlet or outlet ends,
said first pipe being switchable at least between an open
state and a closed state by said control device, and being
acoustically coupled to said silencer system such that
said silencer system is active when said first pipe is
opened as well as when said first pipe is closed, said
silencer system having a different damping characteris-
tic when said first pipe is opened than when it is closed,

wherein at least one of said first and second pipes is per-
manently open, and

wherein said housing is partitioned into a first, second and

a third chamber, said third chamber being between said
first and second chambers, and said at least one perma-
nently open pipe passes through said third chamber and
is acoustically coupled to said third chamber.

2. The muffler according to claim 1, wherein said silencer
system has a volume that is acoustically coupled to said first
switchable pipe.

3. The muffler according to claim 2, wherein said volume
comprises at least one pipe volume of at least one branching
pipe that branches off from and communicates with said first
switchable pipe.
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4. The muffler according to claim 2, wherein said volume
comprises a chamber volume of a first chamber of said hous-
ing through which said first switchable pipe passes, said
chamber volume communicating with the said first switch-
able pipe.

5. A muffler for an exhaust gas system of an internal com-
bustion engine comprising:

a housing having at least one exhaust inlet and at least one

exhaust outlet;
a control device;
a silencer system;
afirst and a second pipe on said exhaust inlet or outlet ends,
said first pipe being switchable at least between an open
state and a closed state by said control device, and being
acoustically coupled to said silencer system such that
said silencer system is active when said first pipe is
opened as well as when said first pipe is closed, said
silencer system having a different damping characteris-
tic when said first pipe is opened than when it is closed,

wherein said silencer system has a volume that is acousti-
cally coupled to said first switchable pipe,

wherein said volume comprises at least one pipe volume of

at least one branching pipe that branches off from and
communicates with said first switchable pipe,

wherein said branching pipe is sealed at its remote end

from said first switchable pipe, said sealed branching
pipe forming a lambda/4 resonator.

6. A muffler for an exhaust gas system of an internal com-
bustion engine comprising:

a housing having at least one exhaust inlet and at least one

exhaust outlet;
a control device;
a silencer system;
afirst and a second pipe on said exhaust inlet or outlet ends,
said first pipe being switchable at least between an open
state and a closed state by said control device, and being
acoustically coupled to said silencer system such that
said silencer system is active when said first pipe is
opened as well as when said first pipe is closed, said
silencer system having a different damping characteris-
tic when said first pipe is opened than when it is closed,

wherein said silencer system has a volume that is acousti-
cally coupled to said first switchable pipe,

wherein said volume comprises at least one pipe volume of

at least one branching pipe that branches off from and
communicates with said first switchable pipe,

wherein said branching pipe communicates with a first

chamber of the housing through which said first switch-
able pipe passes, said branching pipe and said first cham-
ber forming a Helmholtz resonator.

7. The muffler according to claim 3, wherein said branch-
ing pipe further comprises a perforated plate on an end, said
end being remote from said first switchable pipe.

8. The muftler according to claim 4, wherein said first pipe
has an opening or a perforation or an interruption in said first
chamber, said first pipe communicating with said first cham-
ber through said opening or said perforation or said interrup-
tion.

9. The muffler according to claim 3, wherein said first
switchable pipe communicates with said branching pipe at a
point between an open end of said first switchable pipe and
said control device.

10. The muffler according to claim 3, wherein said first
switchable pipe communicates with said first chamber at a
point between an open end of said first switchable pipe and
said control device.
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11. The muffler according to claim 1, wherein said at least
one permanently open pipe passes through said first chamber.

12. The muffler according to claim 1, wherein said first
switchable pipe passes through said third chamber.

13. The muffler according to claim 1, wherein said third
chamber is separated from said first chamber by a first parti-
tion and from said second chamber by a second partition.

14. The muffler according to claim 1, wherein said first and
second pipes have their open ends in said second chamber of
said housing.

15. The muffler according to claim 1, wherein said control
device further comprises at least one valve arranged in said
first switchable pipe.

16. The muftler according to claim 15, wherein said control
device is situated inside said housing.

17. The muffler according to claim 15, wherein said control
device is situated outside said housing.

18. The muffler according to claim 1, wherein said control
device controls said first switchable pipe passively as a func-
tion of exhaust gas pressure.

19. The muffler according to claim 1, wherein said control
device controls said first switchable pipe actively as a func-
tion of rotational speed of said internal combustion engine.

10

20

10

20. The muffler according to claim 1, wherein said control
device controls said first switchable pipe actively as a func-
tion of load of said internal combustion engine.

21. The muffler according to claim 1, wherein said silencer
system is adapted such that interfering frequencies are damp-
ened, said interfering frequencies occurring while switching
said first switchable pipe due to a change in the flow through
the muffler.

22. The muffler according to claim 1, wherein said silencer
system acts as a bypass resonator when said first switchable
pipeis opened as well as when said switchable pipe is closed.

23. The muffler according to claim 22, wherein said bypass
resonator is a Helmholtz resonator or a A/4 resonator or a
combination of a Helmholtz resonator and a A/4 resonator
when said first switchable pipe is opened as well as when said
first switchable pipe is closed.

24. The muffler according to claim 1, wherein said first and
second pipes branch off from a first common pipe inside or
outside of said housing.

25. The muffler according to claim 1, wherein said first and
second pipes are brought together to form a second common
pipe inside or outside of said housing.

#* #* #* #* #*



